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An  inventory  listing  of  resilient  mounts  and  flexlable  hose  connections  on  KNOX 
class  frigates  is  presented.  This  information  was  developed  to  support  the 
maintenance  program  for  FF-IOSO  class  ships. 
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ABSTRACT 

Au  Inv.'iUin  v listing  I'f  ri'sllU'nt  luoiiuts 
lu'sj'  oonn('i't Ions  i'i\  IsN^'X  olsss  frivv:»tf's  is  pi'osi'nti'ii. 
ri\is  Infonnativ’ii  was  ili'v«'U'pi'ii  tv'  suppv'i't  ttu'  n\ati\ti'naiu'«' 
prv'^raju  t\'»'  olass  si\tps. 


SUMMARY 


KNOX  oljjss  ffiiint«\s  i>i;iny  rosilifiit  iiioimts  nnd  fli'Nlbli'  heist'  (’onncctions 
in  tholr  tiosljvn.  I’his  pt'pulation  of  hi(;hly  orilloal  siniinl-isolal ion  ('quiiinu'nf 

nocossltatos  an  offoctlvo  malntonanco  pi'oi;rani  to  assuro  optinnun  low-noiso 
poifoi'inanoo. 

As  a basic  part  of  an  offcctivc  maintenance  inspection  pro<’i-am,  a compb'tc 
inventory  listinp:  of  resilient  mounts  ami  flexible  hose  coimi'elions  is  ni'etletl,  anti  sneh 
a listing:  is  proviiled  by  this  report. 

The  maintenance  program  will  comprise  several  elements.  An  initial  inspection 
to  iletermine  correct  installation  is  essential,  i'eriotiic  inspections  in  accortiance 
with  MllC  requirements,  siipplcmenteii  by  Fquipment  Ouide  l.ists  developeil  from 
Tables  2-1,  2-2,  and  2-2,  will  serve  to  tietect  failures  or  deterioration  between  tiver- 
hauls.  Pre-overhaul  planning  for  resilient  mount  and  flexible  hose  replacement  on  a 
blanket  basis  with  a PtVTKl  check  for  detailed  conditions  will  ensui  e renewal  of  the 
components  just  prior  to  the  expiration  of  their  allowable  lifetimes. 

Purini;  the  development  of  the  inventory  listinn,  it  was  noted  that  the  resilii-nt 
mount  Maintenance  Requirement  Card  is  not  complete.  Ttu>  information  needed  to 
complete  that  MKC  is  provided  in  this  report. 
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INTRODUCTION 

of  tlu'  I'haraoti'ristics  of  I'SS  KNOX  (KK-lon'J)  class  friijatos  is  their  quiot 
acoustic  si>;natiirc.  The  rciUiction  of  structurchoi-nc  noi-;c  was  a fuiKiamctital  (icsiijti 
consiilcratii'ii  for  this  class  proirranu  tiiuict  machinery  with  low  vibration  levels  was 
selecfeti.  Uesllient  mounts  were  nseil  in  conjunction  with  the  ciniet  machinerv  to  help 
ensure  a minimum  noise  level.  I’o  preclude  other  structurehorne  noise  paths  to  the 
ship  structure,  flexible  connections  were  used  in  each  resilientlv  mountt'd  machinery 
installation.  Klexible  hoses  were  used  to  make  the  connections  from  the  coolinji 
water,  fuel,  lube  oil,  compressed  air,  and  other  service  systems  to  the  machinery. 

The  above  design  features  have  resulted  in  the  use  of  more  than  .'lOO  resilient 
mounts  aiul  associated  tlexible  hose  connections  in  each  ship  of  the  TF-10r)2  class. 

This  larp:e  population  ot  highly  critical  sound-isolation  equipment  demands  an  effective 
maintenance  system  to  pivserve  optimum  performance.  The  foundation  for  an  effec- 
tive maintenance  system  must  be  a well  defined  program  for  inspection  of  noise  atten- 
uating components  to  detect  signs  of  incipient  failure  in  the  resilient  mounts  or  flexible 
piping  connections. 

As  the  basis  for  such  a program,  this  report  and  inventory  listing  of  resiliently 
mounted  units,  and  the  type  and  quantity  of  resilient  mountings  and  associated  flexible 
pipe  connections,  was  prepared.  The  purpose  of  this  effort  is  to  identify  the  current 
typical  installation  for  those  ships  with  respect  to  equipments  requiring  resilient 
mounting  to  meet  noise  reduction  ri'quirements.  Not  included  in  this  report  are 
des'ices  installed  for  improving  resistance  tc>  shock,  such  as  installed  on  electronic 
equipment  cabinets;  nor  flexible  connections  for  services  not  related  to  equipments 
resiliently  mounted  for  noise  reduction,  e,  g. , flexible  air  and  hydraulic  hoses  in  the 
ASItCiC  loader  installation. 

Section  2 of  this  report  discusses  general  maintenance  requirements  for  sound- 
isolation  eqviipment  and  presents  the  data  developed  to  suppoi’t  the  maintenance  pro- 
gram for  the  FI’- 10.')2  class.  Section  .'1  provides  recommemlat ions  fi^r  revising  thi' 
resilient  mount  Maintenance  Keqviirement  Card  (MUCl. 
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As  stnti'd  oarllor,  the  foundation  for  an  effective  maintenance  system  for 
sound-isolation  equipment  musv  lie  a well  defined  prouram  for  inspecti<'n  of  the  noise 
attenuating  components  to  detect  signs  of  incipient  failure  in  the'  resilient  mounts  and 
flexible  piping  connections.  Flements  of  such  a program  are  the  initial,  periodic, 
and  pre-overhaul  inspections,  as  discussed  in  Sections  2,  1 through  2..'!,  respecti\elv. 
The  inspection  support  data  for  resilient  mounts  anti  flexible  connections  are  described 
in  Section  2.  4. 

2.  1 IXITIAI.  INSPECTION 

A thorough  initial  Inspection  is  necessary  to  ensure  that  the  resiliently  mounted 
machinery  system  is  properly  Installed.  The  following  key  points  should  be  checked; 

a.  Correct  mount  type  as  required  by  the  foundation  drauing 

b.  Correct  mount  orientation  and  direction  of  loading 

c.  Proper  angular  alignment  and  loading  of  the  mount 

d.  Proper  fasteners. 

2.2  PFIUOniC  INSPECTION 

Periodic  inspection  and  replacement  of  resilient  mounts  and  flexible  connections 
is  required  to  preserve  effective  performance.  Two  basic  MltCs  cover  the  quarterly 
and  semiannual  inspection  of  sound-isolation  cx>mponents: 

a.  Mite  A-17fi  S-1  for  resilient  mounts 

b.  MllC  A-709(J-1  for  flexible  rubber  and  neoprene  hose,  and  fittings  and 
supports. 

These  cards  are  illustrated  in  Figures  2-1  and  2-2  respectively.  V'ach  contains 
detailed  inspection  procedures  and  component  replacement  criteria.  Of  the  four 
ships  visited  dviring  this  study,  three  had  the  resilient  mount  MltC  and  three  had  the 
MllC  for  flexible  hoses. 
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TOOLS,  PARTS.  MATERIALS.  TEST  EOUIPMENT 


I . Ra>;s 

J . Kl.isli  1 i(;ht 

i.  lu.spi  > i ii'ii  rairr/'i 

. Si'.ip  .111^1  water  Si'liitii'ii 

1.  Silieaiit'  >;ri'.i.se,  KSN  'M  nl-a  ] u-'i  J [ , or  i'i|u  i v.i  K'li  t 


PROCEDURE 

1.  liispoot  Ki'.t  i 1 ioiTt  Mounts. 

.1.  Inspoot  rosiliont  mounts  tor: 

(O  Rnbbor  to  metal  bond  t.iiluii' 

(J)  t'nts  or.ieks,  ,ind  .ibr.isions.  It  tln'se  eouditions 
exist,  .leeoniplish  the  lollowinp  interim  .\etions: 
t.i)  fie. in  rubber  i-lement  with  so.ip  ,nul  w.itir 
sol nt ion . 

U'^  .'\pplv  .1  thin  oi'.it  ot  silieone  pre.ise. 
t !)  Swell  in>;  or  si'ttenini;  ot  rubber  due  to  oil 
.ibsorpt  i on . 

l.oose  or  missing  nuts,  bolt.s,  .ind  oi'tter  pins 
())  l.ar>;e  .ire.is  I't  dry  p.iint  on  rubber  element 


NlU'l'.;  A "unint  with  ,i  larpe  .troa  ot  dry  p.iiut  on  the  rubber 

eli-nent.s  slunild  be  repl.n'ed.  Remov.i  1 ot  p.iint  bv  p.iint 
removi'i*  or  .ibr.is  i vt*s  will  il.im.iyti'  or  ile  t I’r  iiM'.it  i’  tin' 
rabbe  r . 
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I'igure  2-1.  MUC  ('art!  for  Kosilioat  Mounts 
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In  I'l'iisltii'i’Ml  ion  of  I ho  hu'tvo  nmnl>oi'  ih  rosiliont  mounts  miuI  riovil>h>  c-onnoci  ions 
to  lu'  Inspoolotl  nnii  tlu'ti'  lilvi'rso  h'ontions,  tx'lh  MUl's  ri'oommonil  llio  use  of  :m 
I'niiipmont  fiuitli'  1 ist  (I'l'il  \ willi  Iho  ('iml  rolling.  MUC,  I'f  llio  four  ships  inspooloil, 
I'nlv  tuii'  hnii  i'ropnrt'il  suoli  I'lll  s.  I'ho  I'lil  Is  to  ho  pi-i'pnroi!  h\  tho  imliv  idual  ship, 
whioh  Is  nooi'ss;u'\  sinoo  tlu>  work  oontor  lu-calolmv n vai'ios  amono,  ships.  In  addition, 
mainti'nanoo  notions  listod  im  an  individual  must  lio  limitod  so  tliat  no  moro  tiian 

a sini^U'  da>  's  \voi't\  is  spooifiod. 

k’.;i  I’Ki'-tn’KIfll AIM  INSI’IM' riON 

i’ho  oi'itioal  naturo  of  sound-isi'lat  ion  oompoiumts  diotatos  tli.it  a dotailod  inspoo- 
tion  I'o  mado  as  part  oftlio  I’ro-Ovtu-haul  I'ost  and  lns|>oot ion  (l’('|’\n  prooos-.s.  riio 
lAVi’.vi  Plan  for  KNit\  I'lass  friifatos  siiould  inoludo  an  itiuu  ti'  inspc-ot  rosiliont 
mounts  and  flo\ihlt'  oonnoolions,  I’lu'  MIU'  insjiootion  proooduros  aro  roi’ommondi'd 
as  a soui'iu'  for  dovolopnu'nt  of  t’(Vi',i;i  shoots. 

C'urront  NA\'SK.\  'NAX’Sht'  riMiuirmuonts  prosorilio  tlrit  if  a rosiliont  nu'unl  iias 
not  failod  or  dotorlorati'd  in  st'rvioo,  it  is  to  lu'  |•('pla('od  aftor  lu'inr,  in  sorvioo  fi'r 
1(1  yoars  or  a(  flu'  luorhaul  olosi'sf  (o,  hiif  not  <'.\<'<>odin,i;,  )(>  vonrs-  from  (ho  dalo  of 
Installation. 

rho  I'lMAH'  OMM'haul  ovolo  foi-  tho  KN('\  class  calls  for  an  overhaul  at  hi  ' il 
month  Intorvals.  I’lanninr.  for  oach  ovorliaul  should  inoludo  idontifvinr.  roplacomont 
1 oipiiriMuont  s of  all  rosilii'Ul  mounts  tliat  Iuim'  not  lu'on  ronow  od  w itliin  tho  ropuirod 
llmo  intiM'val.  Pi'tailod  ropuiromont  s will  ho  dt'li'rmiiu'd  hv  tlu'  IH'I'Xl. 

I'ho  maximum  si'rviiu'  lifi'  for  lloxildo  ruhlnu'  ni'opri'no  liosi'  is  vinirs  for  wiri' 
rolnforcod  hoso  and  d yoars  for  pi'lyostor  roinforood  hoso.  riu'i  oforo,  planninr,  for 
oach  o\  orhaul  sliould  prov  ide  fiir  wldosproad  rt'placi'mont  ol  tU'xil'lo  coniu'ct ions. 
Similar  hlankot  roplacomont  sliould  ho  anticipatod  at  oac'li  sulisi'puont  ovt'rhaul.  Spi'- 
('ific  roplacomont  will  lie  di'tormincd  hy  Iho  Pd  l'.XI. 

k’.  I INSl’Kl'I'ldN  SlM’l't'IM'  DAI’A 

To  provide  Iho  source  data  noci'ssarv  fi'r  shiphoard  diw  I'lopmonl  of  I'Cd  s to 
accompany  MIU"  A-I7(!  S-1  for  rosili<'nl  mounts  and  MUi'  .A-Th!' (,1-1  for  fh'xil'U' 
connoclions,  Tahlcs  11-1  Ihrounh  'k-l  wi'ro  dovolopod  usinr,  I'P-li'!''.'  class  drawinr.s. 


technical  manuals,  and  Ship  Information  Hooks.  The  data  were  verified  hy  conductinR 
a sif>ht  inventory  of  each  component  aboard  USS  MCMNSTKH  (FI'-IOOT), 

USS  liATHHUHNE  USS  Will I’Pf.E  (FF-10fi2),  and  USS  VKKEUANI) 

(FF-1008).  During  the  inventory,  the  following  general  observations  were  made: 

• Many  resilient  mounts  and  the  majority  of  flexible  connections  are  not  marked 
with  an  installation  date. 

• Flexible  connection  support  resilient  mounts  are  in  many  instances  not  being 
replaced  when  the  equipment  mounts  are  replaced. 

• Many  flexible  connections  are  not  marked  with  identifying  data  such  as  size, 
type,  manufacturing  date,  etc. 

• Many  mounts,  particularly  those  in  bilge  areas,  have  been  painted. 

The  normal  configuration  for  flexible  hoses  was  as  a 90-degree  assembly  con- 
sisting of  two  hose  sections  joined  by  a 90-degree  elbow'  fitting.  Most  flexible  piping 
is  supported  by  an  attachment  system  at  the  elbow  that  includes  a resilient  mount. 

The  inventoi-y  data  are  presented  in  the  tables  as  follow’s: 

a.  Table  2-1,  "Summary  of  Ueslllently  Mounted  Equipment",  identifies 
machinery  equipment  items  that  are  I'esiliently  mounted  and  lists  them 
in  Ship  Work  Rreakdow’n  Structure  (NAV'SllIUS  0900-039-90101  order. 

b.  Table  2-2,  "Resilient  Mount  Data",  presents,  in  a format  designed  to 
facilitate  development  of  Equipment  Guide  IJsts,  equipment  name  and 
number,  SWHS  number,  equipment  location,  mount  type,  number  of 
mounts,  and  minimum  allowable  mount  height.  For  the  four  ships  inven- 
toried, the  manufacture  or  cure  date  and/or  Installation  date  for  each 
mount  is  also  show'n.  Also  Included  in  this  table  are  associated  hanger 
assembly  resilient  mounts.  Since  the  piping  configurations  vary  some- 
what, the  piping  supports  are  not  uniform  from  ship  to  ship  or  equipment 
to  equipment.  Typically,  however,  the  piping  applications  listed  were 
found  to  contain  resilient  mount  sound-isolation  components  which  should 
be  inspected  when  accomplishing  the  MRC  for  flexible  hoses, 

c.  Table  2-3,  "Flexible  Connection  Data",  presents,  in  a format  designed 

to  facilitate  development  of  Equipment  Guide  Lists  for  resiliently  mounted 


1 


oqulpim'iit,  oquipnu'iit  nnmi'  and  nvinibor,  SVV’IW  mimht>r,  ('quipnu'nt 
location,  the  flcxihlc  cttnnoction  sccvico,  tlu*  l>osc  typt'  and  si/c;  and,  for 
the  four  ships  Inventoried,  the  hose  nianufaeture  date  and/or  installation 
date,  f'or  Aeroquip  lK>ses,  the  si/.e  is  t;iven  in  sixteenths  of  an  incdi  by  the 
last  two  dit;its  of  the  noinenelature.  f'oi'  t'xaniple,  a tyi>e  2r)S(l-2'l  hose  is  a 


I- I 2"  liose.  Hose  mannfaetiire  aiul  inslallalit)n  daU'.s  were  I'eeorded  exaetl\ 


as  marked  on  the  hose  by  Hu'  manufacturer  or  inslalk-r,  I'.i;.,  ":i/71"  oi' 


"igTl". 


I'he  tollowiiii;  reference  notes  apply  to  I'ables  2-2  and  2-li  as  indicated  l)y  their 


letter  iiesii;nator  in  the  data  columns; 


Koference  Notes 


A — Not  accessible  for  recording  data 
It  — Not  labeled/marked 


C — Markings  not  legible 

0 — Painted  (some  data  nuiy  have  been  legible) 

K — Covered  with  Insulation/lattKin^t/tape,  etc. 

F — Oata  taken  from  Reference  Plan/reehnieal  Manual 


Cl  — None  Installed 


11  — Not  installed  — removed  for  testinft/replaeement 


.1  — Resilient  mount  Installed  but  not  connected 


K — Installation  not  accessible  for  determination  if  a resilient  moimt  was  used 


li  — Data  not  recorded. 


UMMAKY  OK  RKSll.U-'.NTLV  MOUNTl'I'  Kv'U  1 1'MKN'! 


Auxili.iiy  Ooiidonsat t' 

.sS’l'O  Auxiliary  Oiicu lat  i i\u  Soa  Watui  I'umi’:; 

l.ul't'  I ' i 1 I’ur  i t ii'r 

•101'  1I7.  Motor  i.loiiei  at  or:; 

Si'a  WaKt)r  Oi  rculaLiiu)  I'vimp 
'A'uai  Mil  I'abinot: 
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>se  assemblies  are  "L"  configurations  unless  otherwise  marked. 


TABLE  2-3  FLEXIBLE  COtJNECTIO*;  LATA 


HOS«: 


TABLE  2-3  FLEXIEXE  COIBKCTIC/N  LATA 


L.P.  Filter  Single  Hose  B E 7/76 
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CHANGES  TO  RESIIIENT  MOUNT  MRC 


>K'v»'U'|Mu«'nt  I'f  the  tn\»'ntoi’\  lisliiii;  of  I't'sllii'nt  mounts  instnlloil  in 
K\0\  olnss  ships,  it  was  nottnl  lluit  lt\('  mount  inspoi'tion  MIU'  is  not  otMUt'it'to.  l'l\is 
soi'tii'n  t'l'i'viilos  rov'ommoniU'il  ohnni^os  !»'  that  MlU'. 

I n'rnNii'Ai  roNsiiM'itA ru^Ns 

rt\o  Navy  lU'siltont  Mount  itanitlH'oU,  NAX'Sl'A  0;>00-l  l’-OS;>-;iO  1 1 ' of  August 
l!>77,  i*numofat»’s  inspt'otion  and  ro(>hu'i'monl  I’riloria  that  aro  nu'i'i'  i'\tt'nsi\i'  tlian 
ttu'si'  llstoii  in  MIU'  A-17(’>  S-l  for  tl\o  Inspoc'tion  of  rosiliimt  mounts.  IMu'  ourri'ut 
MIU'  (I'i^iuo  L'-li  doos  not  oovor  tl\o  folUnvinij:  orltiral  aioas, 

a.  I'rift.  I{<'sili<'nt  mount.s  stiouhl  ho  inspoote'd  aiui  n'plaoi'd  if  tlio  mount  lias 
ilrlfit'il  ln'vond  tho  sp»'olfioil  minimum  mount  hoip.ht  ostahlishod  for  <>aoh 
tyiio  of  rosilti'iit  mount.  This  oondition  ooours  as  a rosult  of  oroi'ti  I'r 
ri'laxat ion  of  tho  rnhhor  ohuiuMit  that  I'arrios  tho  mount  U'adiiu;.  I'lu'  mini- 
mum hi'i^iht  spoolfioation  v'an  also  ho  \ iolatod  hv  misali^nnumt  at  inslalla- 
ti>>n  »>r  hv  <>\ orloadliif;. 

h,  Ai\o.  In  addition  to  tlu'  many  iilhor  faotors  that  dli'tati'  nunuit  roplaoiMiuMit , 
suoli  as  oxoi'sstvo  swolliui;,  doti'riiM'at  mn  of  tiu'  ruhhor  I'U'monts  duo  to  oil 
ahsiu  fit  ion,  (>rominont  hroahs  in  thi'  ruhhoi’  t'h'uu'nts,  hoavv  paint inr,.  and 
faihii'i'  of  tho  rnhhor-to-uu'tal  bonds,  fhort'  is  an  mi'rridinr.  ap.o  i-ritorii'n. 
Mi'unts  slunild  ho  ri'iilaood  whon  tlu'y  havo  hoon  in  sorvioo  for  Id  voars  or 
at  tho  ovorhaul  no.irost  to,  hut  not  oxoooiilni;.  10  vc'ars  from  dato  of  installa- 
tii'ii.  rlu'  dati'  a mount  Is  installod  is  to  hi'  stampod  on  motal  parts  of  tho 
mount,  Whoro  tho  mount  is  inaooossihlo  for  inspootion,  a motal  tai;  inoor 
(iiuatinit:  tho  roqulrod  data  slunild  ho  atlaohotl  to  tho  o(iuipmont  foundation  or 
suhhaso  adiai'ont  to  tho  applloalilo  mount,  A mount  that  lias  oxooodod  its 
maximum  sholf  lifo  of  7 voars  should  not  ho  Installod. 


w.-l  UKCl>MMKNni'n  C'UANC’.KS  Td  MIU’ 


Tlu'  followitig'  i'h;uii;vs  to  tlu'  l•osiUl'nt  inoimt  MIU'  A-I7t'i  S-1  ;iro  rofcounuMidc'd; 

a,  lU'viso  tho  basic  cxistliiii  MIU'  ia  tbc  inaaacr  slunva  ia  l'ii;arc  d-l,  which 
iacocpi'ratcs  tlic  aildcd  iaspcclioa  ccriiiircau'at s for  aioaat  a^vc  aad  drift. 

h.  Add  iaforniatioa  similar  to  tliat  showa  ia  I'i^irc  :>-l!  aad  I'ahli'  1 to 
the  MHC.  l-'ifxurc  11-12  is  a set  of  drawiai;'s  for  representative  types  of 
resilieat  mounts  used  ia  the  KNd\  elass,  I'or  each  mount  tvpe,  the 
points  of  measurement  for  determination  of  mount  heij^ht,  "II",  are  indi- 
cateil.  In  Vable  11- 1,  representative  minimum  values  of  II  that  sitnern 
immiit  reidacement  are  jiiven  lor  each  imuiiit  t\ fe  ot  Fi(;ure  11-2. 

I’se  of  the  revised  MKC,  in  conjunction  with  the  specific  minimum  heij^ht  data 
in  Table  11-1,  will  ensure  that  all  aspects  essential  to  effective  maintenance  of 
resilient  mounts  are  considereil  liurinp;  the  requireti  semiannual  inspect  icm. 


TAlll.F  11-1.  HFSll.lKNT  MOUNT  llFU'dll'  UFUFACKMFN  r CKi  rFUlA 


Hesilient  Mount 
nesl)in:i.tlon 

lU'placement  Criterion  — 

Minimum  .Allowable 

Mount  Height  (inche.si 

(IF  100’*' 

1,00 

(IF  ir.o* 

1.00 

(IF  900 

I.IM 

(IF  2000 

l.llS 

♦Natural  rubber  with  protecti\e  coating. 

Fij'ure  3-1,  Proposed  MRC  for  [<esilient  Mounts 


